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1. Introduction
As is well known [1, 2], a superspace description of supersymmetric theories has to
be formulated in terms of constrained superfields. In the case of gauge theories with
N = 2 extended supersymmetry, the constraints are those on torsion and curvature
of the gauge superfield [3, 4, 5, 6] and on the matter superfields (Fayet hypermulti-
plets) [7, 8, 9, 10], inclusive on their central charge dependence. Our aim is to show
that a generalization of the Sohnius central charge constraint [9] for the hypermul-
tiplet generates a mass for the corresponding matter particles, this mass appearing
as a parameter Λ in the generalized central charge constraint and in the resulting
deformed supersymmetry transformations of the component fields. A preliminary
version of this work [11] dealt with the case of the free hypermultiplet only.
We shall extend here the construction to the general case of matter hypermul-
tiplets coupled to gauge fields. We shall present the (deformed) supersymmetry
transformations of the component fields, as well as the construction of the invariant
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action, using for the matter part an algorithm due to Hasler [12]. The gauge super-
multiplet component field content corresponds to a gauge of the Wess-Zumino type,
the gauge degree of freedoms being reduced to those of a usual Yang-Mills theory.
Our result reproduces in a purely algebraic way that of [13, 14]. The latter
indeed showed that the masses of the matter particles may be generated by coupling
the matter fields to a constant Abelian super-Yang-Mills field strength, the values
of the masses being proportional to the value of this field strength. Thus, the mass
generation via a generalized central charge constraint as proposed in the present
paper offers an alternative way of generating the masses, with the parameter Λ
replacing the constant field strength. The interest of this alternative way is that it
appears more natural, being purely algebraic.
Independent of these considerations, the explicit construction of the theory with
central charge dependent matter supermultiplets as performed here, presents its own
interest and, in the best of our knowledge, has not yet been shown in the literature.
The plan of the paper is the following. After recalling some basic notions for
n = 2 superspace in Section 2 and reviewing the implementation of the generalized
Sohnius constraint in the free case [11] in Section 3, we consider the case of the
coupling with a gauge supermultiplet in Section 4. Our conclusions are presented in
Section 5.
2. N = 2 Central charge superspace
Flat N = 2 superspace with central charge1 [9, 10, 4, 5, 6] will be described by
the coordinates {XA} = {xa, θiα, θ¯iα˙, z, z¯} , respectively the space-time coordinates
xa, a complex Weyl spinor - isospinor θiα and a complex central charge z. The
spinor coordinates θ are Grassmann (i.e. anticommuting or ”fermionic”) numbers,
the remaining ones are ordinary (i.e. commuting or ”bosonic”) numbers, so the
manifold coordinates satisfy the (anti)commutation rules:
XAXB= (−)abXBXA (2.1)
where the grading a = 0 if XA is bosonic, and a = 1 in the fermionic case.
N = 2 supersymmetry is defined by the Wess-Zumino superalgebra [8, 1]
(PA,PB} = TCABPC , (2.2)
where PA = {Pa, Qiα, Q¯iα˙, Z, Z¯} is the set of infinitesimal generators: the transla-
tions Pa (a = 0, · · · , 3), the supersymmetry generator Qiα, its hermitian conjugate
Q¯iα˙ (α and α˙ = 1, 2 = spin indices; i = 1, 2 = SU(2) (isospin) index) and the
complex central charge generator Z. Under Lorentz transformations, Pa transforms
1Our notations and conventions are given in the Appendix.
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as a vector; Q and Q¯ as Weyl spinors, respectively in the (1
2
, 0) and (0, 1
2
) represen-
tations; Z and Z¯ transform as scalars. Moreover Q and Q¯ transform as doublets of
the isospin group SU(2), the remaining generators being singlets.
The generators P , Z and Z¯ are bosonic, whereas Q and Q¯ are fermionic. Ac-
cordingly, the bracket (·, ·} in the l.h.s. of (2.2) is an anticommutator if both entries
are fermionic, and a commutator otherwise.
Finally, the structure constants of the superalgebra (2.2) – the “torsions” – are
given by:
T iα
j
β
z = 2iεijεαβ , T
i
α˙
j
β˙
z¯ = 2iεijεα˙β˙ , T
i
α
j
β˙
a = −2iεijσa
αβ˙
, (2.3)
all the other torsion coefficients vanishing.
Representations of theWess-Zumino superalgebra (2.2) are defined as superfields.
A superfield φ(X) is a function in superspace transforming under the generators of
the superalgebra as follows:
Paφ = ∂aφ ,
Qiαφ =
(
∂iα − iσaαβ˙ θ¯iβ˙∂a + θiα∂z
)
φ , Q¯iα˙φ =
(−∂¯iα˙ + iθαi σaαα˙∂a − θ¯iα˙∂z¯
)
φ ,
Zφ = ∂zφ , Z¯φ = ∂z¯φ .
(2.4)
with ∂a = ∂/∂x
a , ∂iα = ∂/∂θ
α
i , ∂¯iα˙ = ∂/∂θ¯
iα˙ , etc. This provides the superfield
representation of the superalgebra (2.2).
The covariant derivatives DA are superspace derivatives defined such that DAφ
transforms in the same way as the superfield φ itself. They are given by
Daφ = ∂aφ ,
Diαφ =
(
∂iα + iσ
a
αβ˙
θ¯iβ˙∂a − θiα∂z
)
φ , D¯iα˙φ =
(−∂¯iα˙ − iθαi σaαα˙∂a + θ¯iα˙∂z¯
)
φ ,
Dzφ = ∂zφ , Dz¯φ = ∂z¯φ .
(2.5)
and obey the same (anti)commutation rules as the generators, up to the sign of the
right-hand sides:
(DA, DB} = −TCABDC , (2.6)
the torsion coefficients TCAB being given in (2.3).
The components of the supermultiplet corresponding to the superfield φ are the
coefficients of its expansion in powers of θ and θ¯. A generic component can be written
as
Cn = (D)
nφ| , (2.7)
where (D)n is some product of Diα and D¯iα˙ derivatives, and where the symbol |
means that the expression is evaluated at θ = θ¯ = 0. It follows from the explicit
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transformation rules (2.4), that the action of the supersymmetry generators on the
components can be written as [9]
QiaCn = D
i
α(D)
nφ
∣∣ , Q¯iα˙Cn = Diα˙(D)nφ| , (2.8)
3. The generalized central charge constraint for the free N = 2
Fayet hypermultiplet
The Fayet hypermultiplet
φi ≡ (φi, χα, ψ¯α˙, Fi) (3.1)
is formed by two SU(2) doublets of Lorentz scalars (φi, Fi) and two SU(2) singlets of
Weyl spinors ψ¯α˙, χa. It will represent the matter sector of an N=2 supersymmetric
Yang-Mills theory but, in the present section, we shall only consider a brief review of
our previous work [11] on the free Fayet hypermultiplet. The latter is defined by an
SU(2) doublet superfield2 φi(X) subjected to the supersymmetric constraints [7, 8]
Diαφ
j +Djαφ
i = 0 , D¯iα˙φ
j + D¯jα˙φi = 0 . (3.2)
3.1 Central charge constraints and supersymmetry transformations
However, in order to define a finite supersymmetry representation, one has to impose
a constraint which restricts the dependence of the superfield φi(φ¯
i) on the central
charge coordinates z and z¯. The constraint introduced in [11] reads
(∂z − ∂z¯)φi = iΛφi , (∂z¯ − ∂z)φ¯i = iΛφ¯i , (3.3)
It is a generalization of Sohnius’one [9], introducing a new real parameter Λ of
dimension of a mass.
Remark. The constraint actually considered in [11] had Λ complex3 and involved
a factor exp(−v), with v a real parameter, in front of the z¯ derivative in the first
equation (and of the z derivative in the second one). However it turned up that
the existence of an invariant action implied the reality of Λ and the vanishing of
v. This means that we would not be able to get a dynamics if Λ were complex or
v nonvanishing, although we still would have a representation of the superalgebra
(2.2). The reader may see [11] for more details.
Since the covariant derivatives D and D¯ (2.5) commute with ∂z and ∂z¯, the
constraints above hold for the superfield φi(φ¯
i) and all its derivatives, in particular
the derivatives which define the component fields (2.7).
2The same symbol φ represents the multiplet (3.1), the corresponding superfield, as well as the
first component of the latter, i.e. its value at θ = θ¯ = 0.
3Note that the present parameter Λ corresponds to −i times the parameter λ of [11].
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Having defined the components of the hypermultiplet by
φi ≡ φi| , χa ≡ 12√2Diαφi
∣∣∣ , ψ¯α˙ ≡ 12√2D¯iα˙φi
∣∣∣ , F j ≡ i8DiαDiαφj
∣∣ = ∂zφj | .
(3.4)
we found the following Λ-dependent supersymmetry and central charge transforma-
tion laws:
Qiαφj =
√
2δijχα , Q¯iα˙φ
j = −√2δji ψ¯α˙ ,
Qiαχβ = −
√
2iεαβF
i , Q¯iα˙χα = −
√
2i∂αα˙φi ,
Qiαψ¯β˙ =
√
2i∂αβ˙φ
i , Q¯iα˙ψ¯β˙ =
√
2iεα˙β˙(Fi − iΛφi) ,
QiαFj =
√
2δij
(
∂αα˙ψ¯
α˙ + iΛχα
)
, Q¯iα˙F
j = −√2δji ∂αα˙χα ,
(3.5)
Zφi = F i , Z¯φi = (F i − iΛφi) ,
Zχα = ∂αβ˙ψ¯
β˙ + iΛχα , Z¯χα = ∂αβ˙ψ¯
β˙ ,
Zψ¯β˙ = ∂αβ˙χ
α , Z¯ψ¯β˙ = (∂αβ˙χ
α − iΛψ¯β˙) ,
ZF i = φi + iΛF i , Z¯F i = φi ,
(3.6)
and similarly for the conjugate components. The algebra of these transformations
closes as a representation of the superalgebra (2.2).
3.2 The free Fayet Lagrangian
The construction of an invariant Lagrangian in [11] is based on a proposition due to
Hasler [12]:
Proposition. Let be a superfield polynomial Lij – called the “kernel” – satis-
fying the conditions of zero symmetric derivatives
D(iαL
jk) = 0 , D¯
(i
α˙L
jk) = 0 . (3.7)
Then the superfields
L ≡ −DαkΛkα , L¯ ≡ −D¯kα˙Λ¯kα˙ , (3.8)
where
Λkα ≡ DiαLik , Λ¯kα˙ ≡ D¯α˙i Lik ,
transform under supersymmetry – with infinitesimal parameters ξ, ξ¯ – as
δL = i∂z
(
ξαi Λ
i
α + ξ¯iα˙Λ¯
iα˙
)− 2i∂a
(
ξ¯iα˙σ¯
a α˙βΛiβ
)
,
δL¯ = −i∂z¯
(
ξαi Λ
i
α + ξ¯iα˙Λ¯
iα˙
)− 2i∂a
(
ξαi σ
a
αβ˙
Λ¯idb
)
.
(3.9)
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Let us apply this proposition to the kernel used in [11],
Lij = ∂z¯φ¯
jφi + φ¯i∂zφ
j . (3.10)
The central charge constraint (3.3) implies that (∂x − ∂z¯)Lij is a total space-time
derivative. Then the free Lagrangian defined by
Lfree = −1
24
(L+ L¯) , (3.11)
L being defined by (3.8), is indeed supersymmetry invariant up to a total space-time
derivative. Explicitly4:
Lfree = F¯F − ∂aφ¯∂aφ− iχ/∂χ¯ − iψ/∂ψ¯ − iΛ2
(
F¯ φ+ iχ¯ψ¯ + iψχ− φ¯F ) , (3.12)
with the notation (/∂ψ¯)α = ∂αβ˙ψ¯
β˙ = σa
αβ˙
∂aψ¯
β˙.
The terms in Λ are mass terms, which have been induced from the supersymme-
try transformation rules written above. Writing down the equations of motion [11]
indeed shoes that Λ/2 represents the value of the mass of the propagating fields φi,
χ and ψ, the field F i being auxiliary.
Of course, it is still possible to add a mass term “by hand”. This can be done
with the help of Hasler’s proposition, too, and leads to the independent invariant
mass Lagrangian
Lµ = µ
(
F¯ φ+ φ¯F + iχ¯ψ¯ − iψχ) , (3.13)
where µ is a real mass parameter.
However, imposing invariance under the parity transformations5
(x0,x)→ (x0,−x) ,
(φi , χα , ψ¯β˙ , F
i )↔ ( φ¯i , χ¯α˙ , ψβ , −F¯i ) ,
(3.14)
rules out the mass Lagrangian (3.13). Thus parity invariance insures that the mass
is completely determined by the parameter Λ.
4. Coupling with an N = 2 gauge supermultiplet
4.1 Gauge transformations and covariant derivatives in superspace
The construction of N=2 supersymmetric Yang-Mills theory is based on a SU(2)
doublet of Fayet hypermultiplets of matter fields, described by the superfields φi, i =
1, 2 and now belonging to some representation R of a compact Lie group G, the gauge
group. The conjugate superfield field φi belongs to the conjugate representation R¯.
4See (A.3) for the summation conventions.
5The 4-component Dirac spinor Ψ = (χα, ψ¯
α˙) then transforms as Ψ → γ0Ψ.
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These superfields are subjected to a generalization of the constraints shown in the
previous section, and which will be introduced in the next subsection. The generators
of G in the representation R are antihermitean matrices Tr obey the Lie algebra
commutation rules
[Tr, Ts] = frs
tTt . (4.1)
Local gauge invariance requires the introduction of a gauge connection superfield
ΦA = Φ
r
ATr , A = a, i α, i α˙, z, z¯ . (4.2)
with the antihermicity conditions
(Φa)+ = −Φa , (Φiα)+ = −Φiα˙ , (Φz)+ = +Φz¯ . (4.3)
The infinitesimal gauge transformations read
δφi = Ωφi , δφ¯i = φ¯iΩ , δΦA = DAΩ+ [Ω,ΦA] , (4.4)
where the infinitesimal parameter Ω = ΩrTr is an antihermitean superfield, subjected
to some restrictions because of the constraints on the Fayet superfield φi, as it will
be shown in the next subsection. The covariant derivatives
DAφi = DAφi − ΦAφi , DAφ¯i = DAφ¯i + φ¯iΦA , (4.5)
with DA the ordinary superspace covariante derivative (2.5), transform in the same
way as φ and φ¯ in (4.4). Note that φ¯iφi being gauge invariant, we have
DA
(
φ¯iφi
)
= DA
(
φ¯iφi
)
. (4.6)
The super Yang-Mills curvature [1]
FAB = TCABΦC +DAΦB − (−)bcDBΦA − (ΦA,ΦB} , (4.7)
where the torsion coefficients TCAB are the same as in the free case (2.3), transforms
covariantly, in the adjoint representation:
δFAB = [Ω,FAB] . (4.8)
Its covariant derivative is
DAFBC = DAFBC − (ΦA,FBC} . (4.9)
where we recall that the symbol (·, ·} is an anticommutator if both entries are
fermionic, and a commutator otherwise. The commutation rules of the gauge co-
variant superspace derivatives (4.5) or (4.9) yields the supercurvature, e.g.:
(DA,DB}ΦD = −TCABDC ΦD − (FAB,ΦD} . (4.10)
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4.2 The gauge supermultiplet
As usual [1, 8, 3], the gauge superfields ΦA must be constrained in order to get a
sensible gauge theory. In the present case of central charge superspace, the natural
constraints consist in the vanishing of all the supercurvature components with spinor
indices [10, 4, 5]:
F iαjβ = F iα˙jβ˙ = F iα
j
β˙
= 0 (4.11)
Adding the constraint of central charge independence for the gauge superfields:
∂zΦA = ∂z¯ΦA = 0 , (4.12)
one can use the Bianchi identities [8]
∑
cyclic (ABC)
(DAFBC − TEABFCE
)
= 0 , (4.13)
in order to show [4] that all the nonvanishing curvature components may be expressed
in terms of the gaugino superfield Φiα and its conjugate:
F iα a = iσaαα˙Φiα˙ , F α˙i a = −iσ¯aα˙αΦiα ,
Fz α˙i = −4Φα˙i , Fz¯ iα = 4Φiα ,
Fa b = i
16
(
σαβab Dαβ + σ¯α˙β˙ab Dα˙β˙
)
, with Dαβ ≡
(DkαDkβ +DkβDkα
)
,
Fz z¯ = − [φz, φz¯) .
(4.14)
Gaida [10] has shown that all curvature components only depend on the components
Φz and Φz¯ of the gauge connection, through the identities
Φiα = −DiαΦz¯ , Φα˙i = −Dα˙i Φz (4.15)
In order to keep consistence with the condition (4.12), we must take the infinitesimal
parameter Ω of the gauge transformations (4.4) independent of z and z¯. We then note
that Φz and Φz¯ transform covariantly under the gauge transformations. Moreover,
due to (4.13) and (4.14), they obey to the covariantized chirality conditions
Diα˙Φz¯ = 0 , DiαΦz = 0 . (4.16)
Supersymmetry transformations of the chiral superfield Φz¯ generate the components
of the gauge supermultiplet, which consists of a scalar X , an SU(2) doublet, spinor
X iα (the gaugino), an SU(2) triplet X
(ij) and a Lorentz triplet Xαβ, defined by
X = − Φz¯| ,
X iα = − DiαΦz¯| ,
X(ij) = − DijΦz¯| , with Dij ≡ DiαDjα +DjαDiα ,
X(αβ) = − DαβΦz¯| , with Dαβ ≡
(DkαDkβ +DkβDkα
)
.
(4.17)
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The SU(2) triplet obeys the condition of reality:
(X ij)+ = −Xij)+ .
The Lorentz triplet and its conjugate are linked to the Yang-Mills curvature
Fab = ∂aAb − ∂bAa − [Aa, Ab] , where Aa = Φa|
by:
Xαβ = 8iσ
ab
αβFab , X¯α˙β˙ = 8iσ¯abα˙β˙Fab ,
or, conversely:
Fab = − i
16
(σabαβX
αβ + σab
α˙β˙
X¯ α˙β˙) , (4.18)
The transformation laws of the gauge supermultiplet are obtained using the definition
(4.17) of the components and Equation (2.8) with the ordinary superspace spinor
derivatives Diα, D¯
i
α˙ replaced by the covariant derivatives Diα, Diα˙. The result is:
QiαX = X
i
α
QiαX
j
β = −iεijεαβ
[
X¯,X
]
+ 1
4
εαβX
ij − 1
4
εijXαβ
QiαX
jk = 4iDαβ˙(εijX¯ β˙k + εikX¯ β˙j)− 4i
[
εijXkα + ε
ikXjα, X¯
]
QiαXβγ = 4i(εαβDγα˙ + εαγDβα˙)X¯ iα˙
Q¯kα˙X = 0
Q¯kα˙X
j
β = −2iδjkDβα˙X
Q¯kα˙X
ij = 4iDβα˙(δikXjβ + δjkX iβ)− 4i
[
δikX¯
j
α˙ + δ
j
kX¯
i
α˙, X
]
Q¯kα˙Xαβ = −4i(Dαα˙Xkβ +Dβα˙Xkα)
(4.19)
and similar transformations for the conjugated multiplet X¯ = (X¯, X¯iα˙, XijX¯α˙β˙) In
the equations above, Dβα˙ ≡ σaβα˙Da = σaβα˙(∂a − [Aa, ]).
4.3 Gauge Lagrangian
The gauge field supermultiplet being chiral, the corresponding gauge invariant La-
grangian, supersymmetric up to a total derivative, may be defined as
Lgauge = 1
3 · 29Tr
(DijDij(Φz¯)2 + c.c.
)
, (4.20)
with Dij defined in (4.17). Using the transformations laws (4.19) and equation (4.18)
we explicitly get
Lgauge = 14TrDaDaX¯X + 14X¯DaDaX − i8(Dαα˙X¯ iα˙)Xαi + i8X¯ α˙i(Dαα˙X iα)
−1
4
FabFab + 1256X ijXij + i8X¯{Xαi, Xαi}+ i8{X¯ iα˙, X¯ α˙i }X + 18 [X, X¯ ]X¯X .
(4.21)
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4.4 Generalized Fayet-Sohnius constraints. Supersymmetry transforma-
tions of the hypermultiplet
The natural extension of the condition (3.2) defining φi as a Fayet hypermultiplet,
in the presence of a gauge connection, is given by:
Diαφj +Djαφi = 0 , Diα˙φj +Djα˙φi = 0 , (4.22)
and the conjugate equations. The use of the covariant derivative guarantees the
compatibility of this condition with gauge covariance.
For what concerns the generalized central charge constraint on the Fayet super-
field, necessary in order to get a finite supermultiplet, we shall use the same condition
(3.3) as in the free case:
(∂z − ∂z¯)φi = iΛφi , (∂z¯ − ∂z)φ¯i = iΛφ¯i , (4.23)
The compatibility of this constraint with gauge covariance relies on the fact that the
z and z¯ components of the connection, namely X¯ and x (see (4.17)), are covariant,
which implies the covariance of the partial derivatives ∂/∂z and ∂/∂z¯. Let us mention
that a slightly more general condition is possible here, too, as we have noted in Section
3 for the free case, but which as well in the present interactive case would prejudicate
the existence of an invariant action.
The definition of the hypermultiplet components in the presence of the gauge
connection is a covariant extension of the definition (3.4) proposed in the free case:
φi = φi| , χa = 12√2Diαφi
∣∣∣ , ψ¯α˙ = 12√2D¯iα˙φi
∣∣∣ ,
F j = ∂zφ
j | = ( i
8
DiαDiαφj + Φzφj
)∣∣
(4.24)
and similarly for the conjugated hypermultiplet φ¯i. Let us note that the component
F i is defined as the simple partial derivative ∂/∂z instead of the covariant one. The
latter and its conjugate then read, at θ = 0,
Dzφi| = (∂z − Φz)φi| = F i + X¯φi ,
Dz¯φi| = (∂z¯ − Φz¯)φi| = F i + (X − iΛ)φi
(4.25)
The supersymmetry transformations of the components are then defined by the co-
variantized expressions (2.8). Using the definitions above, the curvature conditions
(4.11), the Fayet constraints (4.22) and the central charge constraints (4.23) we find,
with the help of the Bianchi identities (4.13), the following supersymmetry transfor-
– 10 –
mation laws of the hypermultiplet:
Qiαφj =
√
2δijχα , Q¯iα˙φ
j = −√2δji ψ¯α˙ ,
Qiβχα = −
√
2iεβα(F
i + X¯φi) , Q¯iα˙χβ = −
√
2iDβα˙φi ,
Qiβψ¯β˙ =
√
2iDββ˙φi , Q¯iα˙ψ¯β˙ =
√
2iεα˙β˙ (Fi − (iΛ−X)φi) ,
QiαFj =
√
2δij
(Dαα˙ψ¯α˙ + (iΛ −X)χα −Xkαφk
)
,
Q¯iα˙F
j = −√2δji
(Dαα˙χα − X¯ψ¯α˙ + X¯kα˙φk
)
.
(4.26)
In the same way one finds the central charge transformations
Zφi = F i + X¯φi , Z¯φi = F i − (iΛ−X)φi
Zχα = Dαα˙ψ¯α˙ + (iΛ−X + X¯)χα −Xkαφk , Z¯χα = Dαα˙ψ¯α˙ − 1√2Xkαφk ,
Zψ¯α˙ = Dαα˙χα + X¯kα˙φk , Z¯ψ¯α˙ = Dαα˙χα + X¯kα˙φk − (iΛ−X + X¯)ψ¯α˙ ,
ZF i = φi + (iΛ + X¯)F i , Z¯F i = φi +XF i
(4.27)
and similar transformations for the conjugated hypermultiplet φ¯i. In these equations,
Dαα˙ = σaαα˙Da = σaαα˙(∂a − Aa).
4.5 The hypermultiplet Lagrangian minimally coupled to the gauge con-
nection
The construction of the hypermultiplet Lagrangian minimally coupled to the gauge
connection follows the same lines as in the free case, being based on Hasler’s propo-
sition stated in Section 3.2. We first observe that the kernel Lij (3.10) is gauge
invariant as it reads. This way, we have
DAL
ij = DALij , for all A , (4.28)
and so, the natural extension of Hasler’s procedure6 in order to get a gauge invariant
Lagrangian, supersymmetry invariant up to a total derivative, is to substitute in
every step the ordinary superspace derivative DA used in the free case, by the gauge
covariant derivatives DA, using the property
DATr (ϕ¯ϕ
′) = Tr (DAϕ¯ϕ′ + ϕ¯DAϕ′) , (4.29)
ϕ and ϕ′ being the Fayet superfield or some of its covariant derivatives. Since the
latter define the components of the hypermultiplet and their transformation rules
through (4.24) and the covariantized form of (2.8), it is easy to compute the La-
grangian using the supersymmetry transformation laws (4.26). Thus, starting with
6This procedure is detailed in [11].
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the kernel (3.10), we get
Lhypermultiplet = F¯F − iψαDαβ˙ψ¯β˙ + iχ¯β˙Dαβ˙χα −Daφ¯Daφ
+iψXχ− iχ¯X¯ψ¯ + i√
2
ψαXkαφk − i√2 φ¯kX¯α˙kψ¯α˙ − i√2 φ¯kXkαχα − i√2 χ¯α˙X¯ α˙kφk
−1
2
φ¯(X¯X +XX¯)φ+ i
8
φ¯iXijφ
j
− i
2
Λ
(
F¯φ− φ¯F + iψχ + iχ¯ψ¯ − φ¯X¯φ+ φ¯Xφ) ,
(4.30)
As in the free case, an independent invariant mass Lagrangian may be added, in the
form of the gauge invariant extension of the supersymmetric mass Lagrangian (3.13):
Lµ = µ
(
F¯φ+ φ¯F + iχ¯ψ¯ − iψχ+ φ¯Xφ+ φ¯X¯φ) , (4.31)
with µ a real mass parameter. However this mass Lagrangian again is ruled out by
the requirement of invariance under the parity transformations
(x0,x)→ (x0,−x) ,
(φi , χα , ψ¯β˙ , F
i )↔ ( φ¯i , χ¯α˙ , ψβ , −F¯i ) ,
(X , X¯ , Xkα , X¯
α˙
k , X
ij )→ (−X¯T , −XT , −(X¯T)α˙k , −(XT)kα , (XT)ij )
(4.32)
where the superscript T means transposic¸a˜o.
In order to complete the description of the model, we write down the field equa-
tions for the matter fields:
Fi − iMφi = 0 ,
DaDaφi + iMFi +
(
iM(X¯ −X)− 1
2
(X¯X +XX¯)
)
φi
− i√
2
(X¯iα˙ψ¯
α˙ +Xiαχ
α)φi +
i
8
Xikφ
k = 0 ,
−iDαβ˙ψ¯β˙ + (M + iX)χα + i√2Xkαφk = 0 ,
iDαβ˙χα − (M + iX¯)ψ¯β˙ − i√2X¯ β˙kφk = 0
(4.33)
where the mass M is given by
M =
Λ
2
.
5. Conclusions
We have shown that the generalized central charge constraint proposed in [11] for
the free Fayet hipermultiplet is working in the case of minimal coupling with a super-
Yang-Mills connection. In this case, too, the constraint modifies the supersymmetry
transformation rules with terms depending of a parameter having the dimension of
a mass. This parameter indeed shows up in the resulting action as the mass of the
hypermultiplet. Moreover the mass is totally induced by this mechanism if parity in-
variance is imposed, which lets us conclude to the possibility of a nonrenormalization
theorem for the mass.
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Appendix. Notations and conventions
Space-time is Minkovskian, 4-vector components are labelled by latin letters a, b, · · ·
= 0, 1, 2, 3, the metric is choosen as
ηab = diag(−1, 1, 1, 1) . (A.1)
Weyl spinors are complex 2-component spinors ψα, α = 1, 2, in the (
1
2
, 0) represen-
tation of the Lorentz group, or ψα˙, α˙ = 1, 2, in the (0,
1
2
) representation. The N = 2
internal symmetry group is “isospin” SU(2), isospinors being denoted by X i, i = 1, 2.
Isospin indices i are raised and lowered by the antisymmetric tensors εij and εij:
X i = εijXj , Xi = εijX
j ,
with: εij = −εji , ε12 = 1 , εijεjk = δki , εijεkl = δilδjk − δikδjl .
(A.2)
The same holds for the Lorentz spin indices, with the tensors εαβ and εα˙β˙ obeying
to the same rules (A.2).
Multiplication of spinors and isospinors is done, if not otherwise stated, according
to the convention
ψχ = ψαχα , ψ¯χ¯ = ψ¯α˙χ¯
α˙ , UV = U iVi . (A.3)
Our conventions for the complex conjugation, denoted by ∗, are as follows:
(X iα)
∗ = X¯iα˙ , (X¯iα˙)
∗ = X iα . (A.4)
The matrices σa and σ¯a are defined by
σ¯a α˙α = εαβεα˙β˙σa
ββ˙
,
σ0 = 1 , σi (i = 1, 2, 3) = Pauli matrices ,
σ¯0 = 1 , σ¯i (i = 1, 2, 3) = −Pauli matrices ,
(A.5)
and obey the properties
σaσ¯b + σbσ¯a = −2ηab , σaαα˙σ¯β˙βa = −2δβαδβ˙α˙ . (A.6)
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